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By rhe Grace of God, 


EY Great Brittain, France, 
4) t « and Leland, King, 6 


SES, | 
| NY, 2Einghllcd with an admiration of 
Jy: your Royall parts,and a declara- 

tory Fame of the Vertucs-and he- 
roicke Actions of your Fame. worthy Pro-_ 
' penitors; and theſe rranſmitted unto Tox, 
- a ſacceſſive Eineal and Hereditary right, : | 
. that that rare ConiunQtion of Caſtor and: i | 
Pollux , I meane «Hajeftas &> ortu Cf Arte, bs 


are both. happily. conjoyncd in your moſt 
NE 4 Sacred! 


| 
| 
| 
? 
/ 


> 


may hope of your Goodnefle,, 1cannor 
find but in.che Notes of Your tranſcendent 
and gracious Diſpoſition. Thus: in. the 
loweſt humility of allegiance, I offer 
both my ſclfe , and the imployment of my 
.undeſerving Service freely to your High- 
neſle acceptance, and do dclire both: tobe 
and appeare to be 1-1 | REA. 


Tour, Maieftier humbleſp and 
moſt acvoted ſervant, _ 
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* He fro BIN T/e Couniteniane 77 FD FRY 
thering Reſpe& whs Ira my y Prede- 

SET ceſſor; recerved of that renwad Ge. 
nerall and ever memorable and remarkable 
Martialift the 2 ht Honourable the E arle of 
Devo ſhire, never dying Memory, your 

05 tate ee ed Hongr'd F ather, foge- 

ther the Duty 5a Oblegiance , all oe of 
my Quality owe unto your Honour ; by reaſon 
f the Place and Dignity moſt deſervedly 
You, are in , and called to ; makes me of S0- 


crates Ofunen , in acknowledgi ng all my ut- 
moſs 
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' Art , andmy attendait Service , whenit ſhall 


E000 TheBmak. [1K .. 

moſt ndf able to reath the thalfe hgh of :yow 
Lordſoips F avour : Wher ore Jabouring like 
the Bee , ſucking from the . choyeefl, Flawers 
the beſt Honey 1 can gather , the mght of ref 
berng come , } bring #- tothe Hiye of your 
kind arceptance , and there leave it , as mich 
labour beſtowed about little », tall diligent 11- 
ployment may more amply creaſe tt, Right 
Honourable , I amy loath to be troubleſome, 
eſpecially pheregf le Cemtlenefie aut gaceth 
ary ment, m 'my elfe ; Therefore preſents 


your Lordſhip with this Treatiſe 


| pleaſe your Honour ts impley me : and ; fag - 
ing devoutly for the endleſſe proſperity of Tow, 
and yours , I humbly conclude = _ 


N® 


Your Honours, in alduty 
to be commanded. 


Joly Tobers: 
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The complear Cannoniere.. 


And firſt of principalls of Phile- 
fophy fit to be knowne, 


Ll motions or things moyeable endeth in 
their reſt or repofe. 

Soall motions are made upon ſome quan- 
>a ity continually. 
Every ſimple bodies is either brightand light, or elſe 

grofſe, darke, and ponderous: and according to the 
* variety and differences, it is alwayes naturally carried 
' towards ſomeone or other part. 

The World hath height as upwards, or depth as 
downewards ; and the depth dependerh upon the influ- 
ence of the height. 

All pureandrare Bodies aſcend as the fire, more than 
theaire ; but the thicke and groſk bodies deſcend, as 
the Eearth more than the Water. | 

Nothing worketh naturally in that which is wholly 
like, or wholly diſſike, but in that whichis contrary to 
it, and more feeble. 
 Theforme working is aided by the quallities as the 
matter ſuffering, which fafferech by the quantity. 

Nature iSexrreamely curious as well of her perfe9i- 
on, as of her conſervation? and then when all things 


conſpire. 
B Aſwell 
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Afivell theaQion tharicornmeth from the Agent, as 
the paſſion from the patient hath proporricn. 

Accident takerh his unity from the ſubjedt, and goeth 
not from one thing to another. 

Every Corporal! thing repoſerh in its naturall place, 


motion may be made any where within theMoores Orbe, | 
. nature admitteth no Emprefle. 


A body rarifying its ſelfe, the place thereof increaſeth 
as the body increaſeth. 

Thereſiſtance of the moved, proportionedto the mo- 
yer,fnrthereth the motion. 

The longerthe chaſe of a peece, the louder the report. 


Alſotheforce of the ſtroke:dependeth on "e Tm 


neſſe of the courle. 7 
A T able of the $quare. A Table - of Cuber, 
7.14 DONHWS NEL 91, £108 
BEL. RIPET WENN Wl EE 
bot | LI 11.08 
(Was. 2a FRB,f08 41:10 
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How to extraff theſquarereote: <9. j Ae b , 


- 


QEr downe any mumberas edriies i to your mide, as 
thus, 21 6 eg. Thenbegin at yorrrighthand, andpur 


2 #pricke over the firſt bgure, and then over the ns. as 


"—_ 
| 
\ « 


*4 


v4 


you ſeeaboye done; & aske whats the ſquare root of 2. 
wi is as many figures as you have under your firſt pricke, 
&youſhal find bur r.then pur thar figure in the quotient, 
and ſubſtra that 1.0ut of 2. ſo remaineth 1.then double 
your, quotient, & ſet that double under yourgſecond fi- 


gure, dividing the number over by that double. Bur take 


heede you leaveenough to take the ſquare of that figure 
laſt ſer in the quotient out of the remainder, Laſtly, dou- 
bleall your quotient, and divide as afore; then ſquare 
your third figure in the quorient againe, and ſubſtract ir 
our of the remainder, ſo have yon done this ſumme. . 
Looke how often you have prickes, ſo often muſt you 


double and multiply ſquarely, and ſubſtraftalſo, ſomany 


figures alſo will there bee in the quotient, as there are 
pricks. Andconſequently of any number whatſoever. 


To know the neereſt root of a number not ſquare. 


] F any fraction remaine,by diligent obſervation of this, 
you may come as neere you would defire in.any pra- 
&icke, togueſſe within lefſe than ordinary is knowne. 
Set next your right hand after your fumme, either two, 
foure, or ſix cyphers, the more, the lefſer your errour ; 
and thenearer by much ſhall you come unto the roore, 
obſerving the ſame maner in working as you did before. 
And now I will ſhew you by particular queſtions in the 
art Military, how neceſſary it is forany.one intending to 
be a compleat martiall man, tohave good. judgement in 
the extraRion of the ſquare and cubicke rectes, and alſo 
in the depth of Arithmericke, and what excefencie of 
knowledge is attained untothereby, and how farre they 
are from being Souldiers, as are ignorant thereof. 
The firſs Queſtion. © - 
A Generall having 3 great Armies, would'caſt: them 


into three ſquare barrailes, buthe knowes not how 


b- | B 2 | -Tmafty- 
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- 0:5 ds - oe RG Te ; Eds. 
| De 1 Ne” "the cable Chrallt bs — 
ES man y menkeſhall cr inthe front of each battedle? Re F 
"The number df the 3 Armies ere theſe,in.thefieſt the G 
are 5635.inthe ſecond 92x 6.and inthethird 15 12g.-:35% 
'Todoe this, youmuſtextra&the root of every AXON 
ſeyerally, {0 haye you your deſire. ; --, -} -; 
in hearty ROW 7.5.4nEN {quare, inthe fron 96a. 
men, andinth&rhird 12.3. 
_ If you were commanded to make. ſquare battaile of. 
all three Armies addethem firlt cogether , then exeratt - 
he ſquare r9gte; andif oF remaindca ha, one wy mr 3 
ploy them ni you ples es wy |, | 


That Spoon, ee ea-ey 


= 0 A dn th: ; 
[Anal 3 Armies! inthe Field, 'rothen Tart 
ef 28299 of chefethree-apoite ha 
ake el hi og rhe'Serjairs eh 
hi Genofhll roſet ther ſn chreeſquare 
'Theſeare the; bitberroPthe ds 


In the Firſt there ar6:1959 Fn 4 
mthe thire 8506 men; 2 255 07 


Marke this ſeriouſly for it is riot. ordinary.z”” Tal,.. 
fmde more exqufire worke than 5 you amzgirk aſe" 
the queſtionis more difficate;* 5 C0791 " hy 

Firſt, excract the ſeveralh ob pe fs Atg NR 

Thentake the -gteateſt ic 


FO2Or. TIL ce corner 


1 IOL., 


Fhe Compleat Cannonieve: 2» 8 ED 
"In the ſecond the greateſt {quare | IS 9499, dif eX2 | 
| "aſe 84, and his rooteg7.. - - 
In thethird, the greateſt ſquare is 8464, his exceſſe 34, 
and his roote 92. And thus have I-found the z exceſſes. 
- Now fortocnd the 3 defaults or wants, adde one to 
_ each rdote; and mwhltl ply y thei ſquarely, and fo of 102. 
; a__—_ ſquare to "5 10404, andif I ſubftrat rhe firſt 
neader, which is 10296,00r of it there will remaine 108 
for the eb want, nay thus doe by the other rwo,ſo your 
©  efetſſts and wants wilthe asare e ſer downe in par- 
ticular. 'A BS -.} 
| + £1 rage: > Jn. | "46 | . 
(00021 Gamty 108 . 111 149 
Net Fo war, the exceſſes with the wants, 'to Tee 1f 
© ahy twotercaly Ep the others wantyatid F (ce 
| oct hore 
- A$Sforthe w: IT nor compare then1to the ex-, 
Ywever) greater han OR} there-' 
"oat - pa for one Cx6 
Then chi efailerh, rake the twa wants 
fryrormimbers, and adde ther firſt together, then. 
m he thirfnumber, and if the remainder - 
mber, youhavegorreh your defire, . Soy 
ether of cfirlt and ſecond, 
F e frofn the third. 


oy follen 
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The fourth Queſtion. 


A General! having 3.Armies in three ſeverall battailes, 
inthe firſt 4900. men. in the fecond 2401, andin the 
third 2500. ſo that the greateſt is as much as both the 
other, except one man, and hee is enforced to joyne all 
three battailes into cne : but is in doubt whether he may 
have good and convenient ground to encampe them in 
forme of batraile. Wherefore conſidering that all three 
battailes together are but double to the greateſt of the 
three alone: The Serjeant Major deliring a meere 
2round for his Army, ſo joyned in one ſquare batraile, is 
in doubt what ſquare cf ground will ſerve his purpole ; 
bur ſure hee is, thar it mult be double ro the ground, that 
the greateſt Army of the three did uſe, and that waseve- 
ry way 210.foot : wherefore his demand 1s how many 
. Footeſquare ſhall the ſide of thar ground be, that is,dou- 
ble to the former ſquare, whoſe roote was 210, foote. 
Firſt multiply 210. by ir ſelfe, and fo have I the juſt 
plat of ground of 44100 foot; that muſt I double, and it - 
will be 88200. and out of this number ſhall I ſeeke ( as 
before is taught, )the nyeſt ſquare root, For juſt ſquare I 
ſee it isnot, by reaſon that after the eyencyphers, there 
followerh the figure 2. which is one of thoſe figures that 
cannot begin any ſquare number , ereforeta I aid 
above)you mult ſeeke the neereſt ſquare root, which for 
brevities ſake, and becauſe I have ſufficiently already 
rreated of, doe leaveirto your beſt leaſare to praftiſe. 
Infinite more queſtions tending to this purpoſe, could I 
ſer downe, but that time willnot permit, or my intended 
little volume containe, therefore I will proceed toſhew 
you the extrattion of the Cabicke roote, which will bee 
mach to the purpoſe and ſubje&t Iam now to treat of. 


How 
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How toextrad the Cubicke roet, 

FI! begin at yourrighthand, and ſeta prick oyer the 
firſt figure, then another over the fourth, ſo leave 
two figures unprickt, and pricke the third ſtill untill you 
have done thus, 79864345 As many pricks as are over the 
number, juſt ſo many figures willthere be in the quorient, 
1 Thenaske what 15 theCubick root of the fir{tpricke, 
and ſer downe that inthe quotient : and ifir bee {o that 
rootdorh not takeall away of the number from the firſt 


prick, ſubſtract as mnch as the roote containeth, and ſet 


the remander over head the figures which ſtood there 
before, being cancelled. 

2 Then triple your quotient,and that triple you ſhal ſer 
under the next number towards your right hand, before 
thatpricke which youdidlaſtend. ; 

3. Next,multiply that triple by the ſame quotient, and 
ſer it downe under the firſt triple, and that number ſhall 
be your Deviſor. 

.Now muſt yculook outa quotient that may declarc 
how often the deviſor is in the number over it. 


5. This being done, you muſt multiply the laſt figure in 


the quotient by your deviſor, and ſetit nnder your devi- 
ſor, with aline betweene. 
6.Then multiply the laſt figure in thequotient by it ſelfe, 
andrhen in rhe triple,and ſet that produxt below the for- 
mer one figure more towards your right hand. 
7.Laſtly, multiply the laſt figure cubicdlly,&ſer that ſam 
alſo one figure nearer the right hand: then addeall theſe 
three multiplications together,and ſubſtraCt it out ofthe 
firſt & ſecond pricks;I meane our of al thoſe hgures unto 
the ſecond prick : this done, triple all your quotient, and 
divide as before, and as youdid by the firſt and ſecond 
ricks after your diviſion, ſo doe by the reſt, and you: 
ave obtained your deſire. Looke upon this following 
example. 3 


*.. 


7 


——  —— " - = a 
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18 
To finde the neareſt Cubicke 2 646359 2(29; 
'ro0t not cubical. 6 
Youmuſt doe it by addition | 12. 


——__ 


ofcyphers (as is ſpoken of be. 108 
fore inthe ſquareroot) inſuch =—486 
ſort that they muſt be alwayes. 729 


rernaries, as 3 Or 6, Or 9 Or 12, and then proceed for- 
ward with the like order of worke, as before. 


A queſtion of doubling a Cube. 


F the fide ofa Cubebe 3 foote , how many foote ſhall 

the fide of that Cube be, which muſt bedouble unto it? 

Firſt finde the quantity of that Cubethar is propeun- 
ded, and then double that quantity; laſtly, extra the 
cubick rootof that double number. 

As forexample, the cube js 3,! and therefore the whole 
Cubeis 27, whofedouble is 54,andrhe Cubick roote is 
3 foot, and ,7; and ; of ,*.. 


7 


Cub 
"Fd [DJ 
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. ,_ - MA queſtionof two Cyber, 
A Cove of braſſe of foure inches ſquare, doth weigh 
7. pound weight, what ſhall a cube- of braſſe ofnine 
inches weigh ? bra : 
The proportion of their fides are as 4, which I muſt ſer 
downe twice, and multiply them together as frations 
ſhould be, and ſo will it bethns. 222 char maketh **2. 
Wherefore I multiply the weight of the leſſer Cube, 
being. 7. by y29. and it makerh 5103. and that doe I 
divide by 64- and ſofindT 79. *Z, whereby I may know, 
rhatrhe weight ofthe greater cube is,79. pound , and 
neare % of a pound, - 4.9. 


; 
= 


"FN 4 queſtion of a Guune, |, 
Gunne of fixe inches diameter, doth ſhoot a bullet of 
twenty pound weight, what weight ſhall that bullec 


 be,thar ſerves for a Gunof 14. inches indiameter. 


- All Globes beare triple that proportion, that their diame- Faclia 


ter dees.$q in this example, the proportion of their dia- 


meters being as 14-t06. or as 7. to 3.Iſhalltriple it, and Somenke 


more, as 


then have the proportion of their globes. A avi cp 
Wherefore I ſet the 3.frations rhus,*Z7 and they make found. 


z£2 thatis 12. when you havedivided the Numerator 
by the Denominator. Andſo is the proportion of the 
globes as well in weight as in bigneſſe, Therefore I mal- 
tiply 20.thatis the weight of the lefſer by the numerator _ 
of the proportiong& divide itby thedenominator. And 
ſo ſhall have 254. £5 for the weight of the greater bullet. 
| Another queſtion of a bullet. 

Bullet of Iron of ſeven inches diameter, weighed 27 
pound, what ſhall be the diameter of that bullet, 


that ſhall weigh 125. pound? 
C 


PO EE I OS CC PET 4 —_ oC A 714 


: | | QVppoſe 7 'is 


10 The Compleat Cannoniere. 
I ſetdowne **Z and1 ſeethe cubicke root of 125.is 5, 


andthelikeroot of 27 1533 which numbersI fer. in the 
roome ofthe other thus * which declare the p _ 
between the diamirers ofthe two bulters. The diameter 
ofthe leſſer is knowne to be 7. Therefore I multiply thar 
7 by 5, whereof comtneth 35: that divided by 3, yeel- 
deth in the quonent 11. Witch I :448þ 


The proofe hereof. { 
Multiply both rvors cabically, If their roots. be inpro- 
portion as their weights,then1s your work rrue,elſenot. 
As for example, 5 mmaltptied cabically, make 343, and 
x1 * multiplied alſocubically, makes 4-28 Z*. 
To multiply a fraftion cubically, as 11 ? firſt reduce 
it, and make it 3y; that33. multiply cubically, you haye 
your Gale: i! -oft PHT TT TRCFAS RS - JR"- 


How to ture a whole rinmbet into a fraftion 
of the like denomination, , ©: | 
enncber you defire torarne into the 
tikedenomination, that1s * (as aboye)is of, Multiply 
7by 3. the denominater ofthe other fra&ron, and it ma- 
keth 21.rhat 21 multiply cubically, and irwill be 2252: 
Theſe'few rukes diligently abſerved, will mach enable 
an Arteſt to perform many thingsbelonging to this fub- 
ject, alſo much benefir, experience, and delight, ſhall any 
man reape, thathath judgement to try and praftſe the 
ſecrets thereof. Vf 
A queſtion of whole numbers and frations. ' 
A, Faulcon of 2. inches in the diameter ſhoots 2 buller 
of 3. pound, what ſhall the Culvering ſhot weigh, 

whoſediamerer is 5. inches 2. 

To anſwer thisand all fach queſtions that maſt be cu- 
bically multiplied, you muſt reduce each bullet into his 


proper 
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proper fration. As for example, 2 }maketh ** andalfo 
5 # maketh*4; then I multiplyeach numerator cubically, 
and I find the Cube of the leſſer to bee ***> and the 
Cabe of the greaterto bee ***3, Then I ſer downe 3, 
the Diameter of the leſſer fraftion like as before thus * 

which being wrought punQually by the rule of three in 
fractions, you ſhall have for the weight of the bigger 


bullet 30. pound, and almoſt 5. 


How you Geometrically finde out the Diameter of any bullet 
that weigheth twice ſo much as a knowne bullet. 
i & Ake the true weight or diameter of the lefſer buller, 
whoſe weight you know, and ſquare the ſame as in 
the figure following : Then draw a lige that may divide 
the ſaid ſquare intorwo equall parts, inthe 2. oppoſite 
angles, and that line ſhall be the diameter of a buller, 
rwice the weight of the other; then divide that diame- 
rial line im 2. equall parrs, ſetting on foote of your 
compaſſ in the Center, and with the other foore draw a 
circle. and that circumference will repreſent a buller 
twice as much in weight as the lefler. 


To prove it Arithmetically. 


TH diameter of the lefſtr bnller is 5. inches, the 
ſquare 25. thar ſam double is 50. the fquare roote 
of 50.157. and ſomewhat more, and ſo much is the dla- 


meter of the greater bullet. 
| [OP C 2 : By 
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By one bullet to know the weight of another, 
| .* the Diameter given. | 

Canon of 7. inches, ſhootes a bullet of 32. pound: 
"A [demand what weight thar bullet (hall be of, chat is 

9 inches inthe Diameter. {fl 
Mulriply the Diameter of each Bullet cubically, as 7. 
' rimes 7.15 49.and ſeven times 49.1$.34.3,then g.times g. 
15 81, and g.times 81. 15 729. then by the rule of 3. ſay, it 
343: 2ive 32:pound, what ſhall #24. give 'Mulriply and 


divide, and your quotient will be 68. 5; . 


© "Howby the weight of one Peece, toknow the 
- weight of the other, ff 


:, ——— _ 


Fa Mimon of three inches Buller, weigh 500.pound, [ 

demand how much a Cannon of 8. inches bullet will 
weigh,that is able ro receive his proportionall charge to 
the Minior. The Cube of 3.15 27: the Cube of 8.1s-51a: 
nowby the rule of proportion ſay, if27. give 512, what 
ſhall 500. give? multiply 512. by 500. and divide tha” 
product by 27,and yau will haveanthe quorient 9481.*; 

 thetrueanſwer to the queſtion. 

The Cannon therefore that thall be able tocarry a pro- 
portionall charge to the Minion, muſt have 9481 *; 
pounds of merrall : but þecauſe commonly thoſe greater 
forts of Ordnance are not ſo maſſie of mettall as indeede 
they ought to be. The Gunners obſerve this for a gene- 
rall rule,that inall peeces of above 6. inches in bore, they 
abare ; of their ordinary charge. 


To kuow how many ſhots of Pouder- will be in @ grand 
Barrell of Pouder, for any Peece. 
OJ) ppoſe a Culvering ſhoot 10. ponnd at one ſhoot, 
' *how many times willa grand Barrell of Pouder ſerve 
the 
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The Compleat Cammoniere, 13 
the Barrell holding three hundred weight 2 


Divide 300. by 10. the quotient is 30. your deſire. 
$ | The proofe . 


Multiply 30. by 30.0r 3o. by 10. gives 300.ſo may you 
know for all other ſorts of Ordnance whatlſoeyer. 


' By knowing what pouder a Piece muſt have,to 
know how much a piece of another 
bore will require; but, Cave. 


—— Mc © 


pouder for his charge, what pouder will a Cannon of 
8. inches bullet require? | 
 & Multiply 512. the Cube of 8. by 3. the charge of the 
| Minion, ang it maketh 1536. which divide by.27. the 
j | Cubeof4.the Diameter of the ſaid MinionsBultet, fo 
have you n the quotient 59 #,, ſo many pound of pow- 
der is the de. charge of your Cannon, but by the rule 
aforeſaid you find the Cannon hath nor his proportionall 
mettall,therefore you ought ro abate 4 of the powder, fo 
will there remaine 44. pounds, or neare for your Can- 
nons charge. | 


To finde the ſuperficies of a Bullet. 


E-Irft, by apaire of Callibres finde our the Diameter, | 
* which ſuppoſe itbe 7. then mult the circumference be 
neare 22. bur for ſpeedy worke, and roavoyda tedious: 
diſcourſe thereof, being rhar no great errour .cyſueth 
thereby, take 22. now. multiply chat number by 7. it 
producerhthe ſaperficiall content of that Globe, ball, 
bowle, or bullet. | 
| iC3 4M 


JFa Miryon of 3. inches the Bullet, requires 3. pound of 
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The Compleat Cannoniere. 


A Table ſhewing the weight of all Iron Bullets, re | 
Haherdepoize weight- | 


| | *;-kÞ 


* X 1 


—— 


Weight of Shot 3n © 
pounds and parts. 


Height of the Shot, 


S-parts 


——_— 
_—— 
— 


— 


hes and parts. 
H eight of Shot 


"I 


Weight of the Shot 
| it pound © parts. 


in 7c 
intircles 


— 


Jp 
To find out how many ſquare inches are containedin « ſolid 
content of a bullet, and conſequently,how many 

pownd weight, | | 
Y ces 1s a bullet whoſe diameter is nine inches, how 


many ſquare inches are there in the ſolid content ? 
Multiply 


The Compleat Cannoniere. 3: 
Malciply the diameter 9. cubically, ariſeth 729. which 

Hz ; by 11, maketh 8919 : char diyieby ay. 
reelderh 381 inches and7:{o many inches are in a buller 

ofg. inches diameter. Now.to know how many pound 

weight is contained in that globall body, multiply that 

quotient 381 7by.4; and divideby 16. itwill ſhew how 

many pounds of Ironthat ballet weigheth : for an inch 

ſquare ofcaſt Tron, weigherh foure ounces fer2. 


To findethe true content of 4 circle; 

Ake the one halfe of his diameter, and multply it if 

in one halfe of the circumference, andit produceth It 

the Area, or ſquare the diamerer, and multiply the 

"4 r1,and divide the reſult by 14. and it alſo 
weth the content... _ ,- | 


Ari thmetically to finde ont.the meane proportion. 
 betweene two numbers, 
MVukiphyboth nambers qneinanorher, and then ex- 
trat the ſquareroat, ſo have you-the meane pro- 
portionall. | 


Suppoſe the line givenis 12. and the perpendicular 9- 


now you muſt multiply 12. init ſelfe, and it maketh "oy BY 
en 


MM. \ 


x6 . The PAW, KARA 
then mUEEPIY' 7 gn it ſelfe,: and ir makethinproduct 84, 
thenaddsþorhche mah rp Fegriohs rogether, and ir ma- 
kerh'225- Laſtly exrrat Bal yr i itleaveth 
15. the  juſtlength of the ds enofall ſought. - 


: *Gcomtrjeath to  fingle the n cane propertivw,, bh 
weens' {$0 [MES "Tn" 
jy Snons of the linescothe number of TY he is 
upon the end whereof HStage i 
erg 1ne< then that 
which i Tp als work » is the 
Keproporin il RY -ri 


m Fete 


"2 BN! Faerie init Ge: ; then ſubſtiae the 


ier.our of the greater :.the ſquare roote of the re- 
| ict therrueJength of the third ſide. 


* drithuticaly to know how much of every fort T 
"BUtras is ins ageece of Ordnanice, * - 


T.Or every hundred pound weight of Cop r, tO pl: 


mrten pound of Latrin, and eight pound of Tin. 19-- 


mand he quantity of cach ſort mereall iS in a Culve- 
ring of 5600. ad weight 
Note that Ijoyne 2ll'the ſeverall mixtures together, 
and they make 1 18. pound;which'is my Deviſar : then 1 
multiply the weight ofthe peeceby each mixrure ſeve- 
rally, and there ariſeth of 190. of Co 560OO0 2 the 
_— ſummeis Oban bythe. Deviſor 118. and 
ene quotient 1s 4745. and 7; parts, {6 much Co 
 thereinthat Ordnance; and nb mult you doe —_— 
how much you have of: the other two ſorts of mertall. 


To 
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Freon an 

'Ehe Ci denffimectper 

be of a good colour, and the. Tin doh firengeh x 
binde the other —_ together. 


2H Il Agee &\ eee 245 Þ | 
IJ” To finde jrA pace oouttve of the hollow 
clad concavity of apeece of @&rdnance. | 
that Uppoſe the diayigter be 7. inches, and rhecilinder 12. 
the foot, what 1s theſconeent (i 
Reduce the Cilindey pafogcimoinches, makerh't 44. | 
which-multiplied by 244 thecargyuſerence ofthe muzell . 
ariſeth 3168. the ſuperficiall content of the metall CO - 
paſſing the hollow cilinder. ! | GR. mL 
_ ade theat ofſitude,or ſolide woeful | 
TC» T's finde theefaſſttuac,or wont go 
I ak of. ay, ReEGD, nu | 
Irſt multiply one hafe ofthe diameter, in aobtilietc 
F hun Bs, brelſe (quarethe diameter, and mul- 
| tiply chat product by 11. _ divideithe refit by 14, 
| the quorient will fhew you the content : the which . 
bi multiply in the length of the Cilinder, the produtt is - 


your deſire. 

If you deſire how many footin ſquare meaſure it con-. 
raines, dividethe number of inches iti the ſolid contenr, 
by the number of inches in a foor ſquare, which are 
I "hoe your AW ack Is reſolved. 


| Tomieſfureanyfor? of Trewber.” | 
OIDY your timber be 8.inches one way,ands. inches 
another way, and yon aredefirons co know how. ma- - 
fy inches in nth will make a foot ſquare: 
Multiply 8. by 6./and it maketh 48, which number di---* 
D 


vidc. 


_ 
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vide 1728. (becauſe there are ſomany inches tn a foote 
ſquare) and you ſhall have 36. inches 1a the quotient, ſ@ 
many inches long will make a foot ſquare of Tunber, 
Thus ofall other cubically. | | 


4 Table how to weigh agreat deale 
+ With few weights. 


I 


(ON RS 
fonts 40. with 
theſe 4weights. {27 


T ou may - 
weigh any | by 
rumber of 3 
pounds 5 one tor21.with6? 


a... | thoſe 5weights -o 


W; TW 

3 

| One to 364-wit 27 
theſe 6.weights. JBrx 

> 343 


The pounds tobe weighed, are weighed with as many 
namelike weights, to be done either double or three- - 
fold : ſometimes by adding one weight to another, 
and ſometimes by taking away and adding to the con- 


trary ballance. 
To 


Ty meaſure any ſort of board, glafſe, pavement,eb'c, 


Irſt multiply the breadth by the length, asa board is 
17.inches one way,and 139. inches another way, mul- 
tiply 139. by 17. andir maketh 2363, which divided by 
144+ leaveth in the quotient 16. foot and 22 parts of a 
foot. Note thatin flatmeaſare there is but 144. inches 


in a foot, butin ſquare meaſure 1728. 
To meaſure Land. 


ME ply the breadth by the length (if ſquare or long 
-ſquare)anddivide the produ& by 160.becauſe there 
15 160. ſquare perchesin an acre, ſo ſhall you come to 
the Area, butif yourgronnd bc irregular, you mult caft it 
Tnto triangles ; & if jt bea right angled triangle,multiply 
balfe thepe cular by the whole baſe, and divideit 
by 160:bur if it be an obtuſe criangle, let fall a perpen- 
dicular from the obtruſe angle to the baſe, and multiply 
halfe the length ofthar perpendicular by the whole bale, 
anddivide by 160. as before, you have the content. 
Alſo if-you have a peece of Landto ſer our, as to know 
if it be 12.Perches in bredth;how.many perches ic ſhould 
be inlength, ſay by the backward rule of 3. if 4. gives 40. 
what ſhall 12. give? multiply , 4.. by 40. makes 160, 
which divided by 12, and itgiverh 13, perches, and 3 ſo 
of all ſuch like. | 


To meaſure any irregular ſubſtance whatſgever,as a crowne, 
Horſe-head, or any Image, or concavedpeece. 


"Fake a veſſell thatis very ſtanch,and 4.ſquare, and put 
A water into ir,& when the water is ſerted, markewith- 
- GFA. * . your: 
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' 20 The Compleat Carnoviere. 
'rour knife how high irriſeth in the Veſſel], and then pur 


in your irregular. forme whatſoeverit be, & markoxwith 
a knife againe how high the water then beares, or riſeth; 
chenrakeour the irregular forme 8gaine, and meaſure 
exactly the ſpace berweene the markes, and mujupty 


the breadth by the thickneſfle, andobferve the length, 


and you have yorr deſire. | y 
| Howby knowing the weight of one F athome af Rope, 
to know the weight of another. 


þ Cable of 10. inches compaſſe weighing 16. pound 
every Fathome, how much will a Fathome of thar 


Rope weigh that is 15, inchesinthe Diameter,and made 


of the ſame ſtaff 
Multiply 15. thegreater init ſelfe maketh 225 , and 
tharmultiplyedby 16. the weight of a Fathome ofthe 
lefſer Rope, maketh 3600. which divided by x00; being 
the ſquare of the leſſer rope, leaverh in the quortenr 35. 
#1 \* 'Þ 


pound, the true cantent, any 


\ 
4 < 


Kg the compaſſe of ſmall rae, to find the Dia- UE 
._ meter and weight of one, foxre, five, or 


| ſexe times aa bigge. 

Uppoſe the ſmall rope is 3. inches compaſie, and that 
O n eenat 6 ke the heighc Nr 5, times 
that compaſſe, multiply the number 3. ſquarely ariſeth 
y. which multiply againe by 5. maketh 45. then extra&t 
the {quare roote thereof, and youſkall have 6. * ſomuch 
in Diameter is the greater , that done, you may as before 
findehis weight and circumference. 


How 


 TheCompleat Cannoniere: 


How to know what empty Caske will earry any ſort 
of Ordnance over a river. 


[T is thonghe faffictenr, 5. Trm of Caske will foimme 
74 Cannon of 8.6r.9000. weight, 4+ Tun a Demi-cannon, 
3. Tuna Calvering, and two Tun a Saker, accounting all 
proviſions to be made faſt thereunto, as plankes & ropes. 


How, by knowing what powder a few peecor ſpend, being 
feldeme diſcharged, to know how much many of 
the ſane wil ſpend being often diſcharged: 


JF 4 Cannons bee twice diſcharged, and ſhoot 240. 
pormd of powder, how mnch powder will ſerve 5. 
Cannons, to ſhoote every one 6. ſhoot, worke by the 
double rule of 3. and fay, iffoure Cannons ſhoote 240. 
In 5. doe? and you ſhall 6nde 300. then 


a7 a; if 2.give 300. whar ſhall 6. give? multiply 
anddivide, andyou ſhall have in the quotientgoo. 


To know how much powder each Canon ſpent in 
the former concluſion at aſhot. 


Ulriply 4. the number ofGuannes firſt propounded, 
by 2, the number of times they were diſcharged, 
ariſeth 8. by which divide 240. the quotient will be 30 
which they ſpent ata tims. 


The proportions betweene Bullets of Iro#1, Stonc,and Lead. 
A Bulletof Iron rothe likebullet of Marble, is 1n pro+ 


portion as 15.1s tO 34: gs ; 
A Bullet of Lead to thelike of Iron, 1s in proportion 


a3 28, tO1g. 


PROT >» eee 
As or gen yy we won. gw_m_r— SECT WU GE DL ety on ee on 
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A Buller of Lead tothe Jike of Marble, is inproporti- 
ON AS 4. tO 1. 


By knowing the Diameter and weight of an Iron Bullet, 
tofinde the weight of a Bullet of Marble. 


AP an Iron Buller weigh 9. pound, of 4. inches 
high, what ſhall a Bullet of Marble: weigh of like 
Diameter ? ; 

He ſhall haye ſueh proportions 34. te1,5 z therefore 
multiply 9 by 15. the proportion of the Stone bullet bea- 
reth, and there ariſeth 135. which divided by 34. the 
quotient is 3. pound, and 75 parts ofa pound. | 


How to know Arithmetically where to place the Erunnions 
| of anypeece_ of Ordnance, 


ME ſure the length of the bore of the peece fram the 
»*muzle to the breech; divide that meaſureby 7, and 
multiply that ſurname that commeth of the quotient by 
3. the product will fhew you how many inches the erun- 
nions muſt ſtand from the loweſt part of the concavity 
of the peece.. 
And farthernore, that the trunions ought to be pla- 
cedas j of the circumference of the peece may be ſeene 
m that place where the trunnions are let. | 


How much repe will make breechines and rackiings 
for any peece, 


FT 15 a rule, though nat obſeryedby. the vulgar, yet by 
the moſt experienced Sea Gunners, that lookehow ma- 
/ ty foot your peece is inlength, ſo many fathome of rope 
mult there bein one tackle for ordinary or extraordinary 


Ons 


£897 The Compleat Cannoniere TTY 25 
es, and their breechinigs tobe foure times the length 


_ ofthe eece,with ſome oyerplusfor fiſtning atboth ends. 


Thavc againſt ſtormy foule weather cauſed divers quoy- 
ners to bee bored twice through with an augor,and nai- 
leddown uponthe deck,” the thickeſt ends cloſe as could 
be to thefore trucks, ofpurpoſeto hinder (what mighe 
be)theftretching or ſtraining of the breechings 8rackle, 
rhat the peece ſhould not-any way ſerve. But if your 
peece accidentally breake her tacklings and breechings, 


- youhayeno better way for the preſent to prevent dan- 
ger, but with expedition to diſmount her. 


AlſoIcould wiſh the rammers and ſpunges made of 
ſmall haſer,ſhould (for laſting and for better ſervice alſo) 
bearmed cloſe and hard with ſtrong twiſted yarne from 
therammers end quite to the ſpunge, which would much 
Kifien, and make it more uſefull and lafting to ram both 
wad and bullet cloſe to the powder, eſpecially being 


dong in time. | 
I dosgdviſe all his Majeſties Gunners of the Navie, to 
eakeaneſpeciall heed, and diligent care in the election 
and chooling of the Yeoman ofthe powder-roome , by 
reaſon heis upon all occaſions to be amongſt theamun- 
tion: for by his negligence or diſhoneſty, infinite loſte 
and danger may accrew; therefore itis fit ſuch a man 
ſhould be firſt knowne ro be a loyall ſubjeQ, and one that 
would performe the office with both care and diligence 
before he be admitted the charge thereof. 


The Fees 
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The namerofthe principall members of a peece 
of Orduance. 


Irſt, the » LenS mag round about the peece, may 
be called the Superficies ofher merall ; the ſubſtance 
or whole maſſe of mettall, the Body; the hollowneſſe 
thereof, the Concave, Cillinder, or Soule : rhe whole 
kngth, the Chaſe: So much ofher Bore as containeth 
nn] 00 rp ſhor, is the Chamber, or charged Cil- 
inder ; the remainder her yacant Cill:nder; the Spindals 
or Earesarecalled her Trunnions; and the ſpacebetween 
them, the gravity of her Center; thepumell at her coyle, 
the Caſacabell,or herDecke : thelittiehole, the Touch- 
hole ; all the metall behind the conch-hole, her breech, 
or Coyle, thegreateſt Ring at her touch+hole, her Baſe 
Ring; thenexc Ring, orCircle,is thereinforſtRing; the 
nextto that, the Trunnion ring ; and the circle foremoſt, 
her Mwzzle Ring. Laftly, the Ring betweene the Trun- 
onsand Muzzle ring, is called the Corniſh ring z and all 
the Rings, Circles, and emenencies at her Muzzle, 
are called the Frieze, as you may ſee mn the figure juſt 
againſt this matter. | 


What inſtruments are moſt fit for a Gunner, 

"THe Callabre Compaſſes, height board , inch fght- 

rule, Gunners ſtale , Gunners quadrant divided in- 
to 90.degrees,and into 1 2.poyrits,& their minutes, with 
a Geomertricall ſquare to rake mountures,levels, heights, 
breadths , and diſtancies : a rae of ſtreight pointed 
Compaſſes, wirh a little brafſe leyell, ſcales and weights, 
Priming Irons; moulds to make croſſe-barre ſhot for 
Muskets, a faire Booke for youraccomprts, and an Iron 


witha Spring and a Tranſome to difpart a Peece of 
E | Ordnance; 
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Ordnance z let the Tranſome bee to goe up and downe, 
according to the diameter and.thickneſſe of-any peece 
letthe Tranſome belong enough to reach the Baſe-ring 
from the Touch-hole, This Inſrrument is very neceſlary, 
though notcommenty knowne, 4 


How to leade and fire a Peece. of Ordnance 
pL like uw Artifs.. | 
FH Avingall things fitted, anglinreadineſſeprepar'd for 
ſervice, firſt, markethewinde, and be- ſure to lay 
your budge. barrell, and the reſt of your powder to wea- 
ther your Peece, then place your Lind(tocke taleawards, 
having clear'd the Touch-hok,ſpunge her well, ſtanding 
by the righe ſide of theGanne, and when hedrawes out 
the ſpunge, ſtrike two. or three blowes upon the muzzle, 


"tobeate off the fouleneſſe of the ſpange ; then his aſ- 


fiſtant declining theBudge-barrell aſide, hee ſhall thruſt 
_ atheLadle to fill i, ſtriking off the heaped powdes, 
and giving alittle ſhogge, the berterro ſertle the reſt in 


- intheLadle; ſobeing filledandſtriked,ftandby the right 


ſide of the Peece, (as cleare as hee can from the muzzle) 
end put inthe Ladle torhebotrame of the concave very |. 
ſteddy quite home to the rouch-hole, and when jt is a- 
rived tothe bortome of the bore, laying your right 


. thambe upon the upper part of the Ladle-ſtaffe, tarne 


theſtatie, uncill your, thumbe be quite under ir, and give 
aſhake or:two to free the powder from the Ladle, bea- 
ring him up, that none may come ont againe : Then put 
the powderhome ſoftly with the Ramimer, after whick 
put ina good wadde, and thruſt it home to tre powder, 
giving threeor foure hard ſtrokes, which will gather che 
ſcatrer'd powder together, that ir may fire the berter,rhe 
alliftanr having athumbe upon the Touch-hole all the 


while 


while, then put 1n the ſhor, which with a Rammer he 
muſt pur {ottly heme , and afterwa rds another wadde 
and then give two or thtee good ſtrokes with the Ram- 
mer more, toſertleall cloſe together, that there may be 


no yaculty betweene powder, firſt wadde, buller, or laſt 


wadde.:. This done, place your Budge-barrell againe to 
wind-wards,, and be ſure to weather your Peece in the 
fiering, to preventall danger. Laſtly , have ſpeciall care 
in directing her tothe marke, and in priming her,let the 
come from the Touch-hole to the baſe ring, fo 
may youfire there ſafely , withont danger of the fire of 
the Touch-hole to force your Lintſtocke our of your 
hand, provided you draw backe your hand in the fiering, 
your leg ſtanding forwards, and ſo doing, the Peece will 
be loa and ford Gunner like. Some uſe to prime 
before the Touch-hole forwards two or three inches, 
and firetherez for the bigger the Touch-hole is, the 
morecare'ma{t bee taken in priming , and eſpecially 
in fiering. 
. What powder is allowed for proofe, and what 
for aFion of each Peece. 

if, I will begin with the biggeſt Peeces, as withall 

ſorts of Cannons, for proofe * and for ſervice 5, ot 
the weight of her Iron ſhort. For the Culverings, the 


whole weight of their ſhot for proofe, and foraction, * 


and for the Saker and Fanlcon $, and for lefler Peeces, 
the whole weight in ation, untill they grow hot ; for 
then muſt abatement bee made with diſcretion : But 1n 


proofe the leſſer Peeces ſhould have once, and +5 of the 
powder that the Bulletweigheth. 


E 2 if 
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If Weights, Seales, and Ladles be wanting, how many 
Diameters of a bullet will make a reaſouable 
charge in powder for any peece named, 


OR the Cannons 2-5, for Calyerings 3. and for 

- the Saker 3. * for the leſſer peeces, 4. Diameters of the 

Cillinder. For 3.Diameters makes Jand 3. } makes 7 

TH and foure diameters and a halfe makes the whole weight 

i ofa caſt Iron ſhot, itbeing cornepowder , which length 
| lf will alſo ſerve for Cartredges for thelike peeces. 
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i How. Moulds, Formes, and Cartredges are tobe 


| made for any ſort of Ordnance. 
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(Artredges are- made of: Canvas, or ($a Royall; 
which prepared, take the height of the bore of the 
peece, without the vent of the ſhot, andcatthecloth or - 
paper of thebredth of three ſuch heights, and for - the 
. Cannonin length three diameters, for the Culvering 
foure diameters, for the Saker, Faulcon, &c. * of the 
height of their proper bores, and leaving inthe middeſt, 
at the top or botrom, one other ſuch height, to make a 
bottome for the Cartredge, cutting each fide fomewhar 
Larger for the ſowing and glewingthem together;having 
a due reſpett for-theaugmenting or-dimimthing of: 
powder, according tothe goodnefle or badnefle of the 
78 powder, and rothe extraordinary over-heating of your - 
id: - peece. Having reſolved for what ſort of Ordnance your 
[1 rtredges are to ſerve, you-are accordingly to have a 
former of wood, turned ro the height of the ſhor, and a. 
convenient length longer than the Cartredge is to bee : 
and before you paſte your paper on the former, firſt ral-. 
low him, ſo will thepaperſlip of without ſtaying or 
; | tearing» 


” / 
" 
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tearing. If you deale with taper-bored Gunnes, your 
formers muſt be made accordingly tapred. If you make 
your Cartredges of Canvas, halte a diameter more is al- 
lowed for theſeames ; but if of paper 3 or * of an inch 
 over-plus for the paſting, will ſerve, being lapt once 
about the former, having a borcome firſt firted upon the 
. end of the former, which muſt bee hard and cloſe paſted 
co the lower fides of the Cartredge z_ and then the bot- 
rome paſted alſo down hard round about: then dry them 
well before you fill them, and marke eyery one with inke 
orblacke lead, howhigh they ought tobe filled, and let 
ſome want of their weight againſt times they are over- 
hot, otherwiſe great danger may enſue. 


« To make Ladles, Rammers, and Spung es of all ſorts 

| of Ordnance. 
JT is fit every Gunner ſhould know. how to trace, cut 

out, andalſo.make upand finiſh all manner of Ladles, 

Spungesand Rammers, and to dire& others how they 
ſhould and ought to be ſeyerally fortified, made and di- 
ſtinguiſhed, as followeth. | 
| Fordouble fortified Cannons tocharge them with two 
Ladle fulls, they are tobe two diameters and a halte of 
their ſhot-in length from. the head of the Ladle ſtaffe, 
which ſhall be onediameter more of plate , which mult 
goe about the ſaid head. The brafſe-plate muſt bee 1n 
bredth two diameters unto the ſaid head, where each 
ſide muſt haye halfe a diameter more to incloſe the head 
ofthe Ladle ſtaffe within the plate. 

The Button or head ofthe Ladle ſtaffe. muſt bee one 
. diameter, and of ſuch height or thickneſfſe, that 1t roge- 
ther with the braſſe plate, may be equall.to the height of 


the ſhot (due vent abated.) For Spunges their ON 
| E 3 
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or heads are to bermade of ſoft faſt wood, as Aſpe,Birch, 
Willow, or ſuch like; 'and to'be one diartierer, and * in 
length, and not above 4 of the ſhors hezght. Thereſt be- 
ing covered with raw ſheeps skinnes wooll, and nailed 
on wirh'copper nailes, ſothat together they may fl the 
 concayeafthe peece. nn ET PT 
* TheButconor head of the Rammer mnſt be ruarned of 
hard wood, in letigth onediameter,and3 offuch heights 
chicknefle, that irmay fitly enter into the peece, the ſhors 
ventallowed:it were the beteer for falhron-and ſtrength, 
if that = next the ſtaffe were handſomely turned with 
abatement, and a Fertill orcircle of braſſe fitred thereon 
roſfave the head from cleaving, when as with force wee 
ſhall ram the ſhort home. All theſe heads:and butrons 
muſt be pierced * with a hole for the {taffe, an inch or 
more, whereintothe ſtaffe muſt be faſtened, let the ſtaffe 
be one foot longer then the concave of the Gunne. + 
For the ordinary Cannons the Ladles muſtbee &f the 
famebreadth , but muſtnot ſurpaſſe 5. drameters of the 
ſhot in length. And for the leſſened Cannons , rwo dia- 
merers onely toloadeat twice,allaccording to the faſhion 
and breadth as before. - WAEITITC 
TheLadles for Calverings andDemi-culyerings,haye 


foure Diameters of theirproper ſhot in length, and two 
in breadth. (Nl "_ | 


The Sakers, Faulcons, and Faulconers, which may at 
one Ladle full be loaden, may have their Diameters of 
ſevendiameters anda halfe of their ſhotinlengrh, beſides 
that coverture of the head of the ſtaffe, and of breadth 
two; asall the reſt have. 


ForPeriors, which nſtally have Chambers with Or- 


. loes and; lefleinbore then their Chaſe containeth, to 
them three times the diameters of their Chambers may 
be allowed for the length of their Ladles. 


Hor 
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h. | 

in ' Howto makg a Ladle far achambred bored peece. 

CO gy EY | ; \ : 
ed Our Compaſſes opened to thejuſt diameter of your "if 
he | chamber within 74 part of an inch thereof, divide f 


that meaſurejuſtin twoequall parts, then ſer your com- 
of paſſes roone of them, and withthe one foore tixed on a | 
paper.or ſmooth. boord,, draw. with the other foore a | 
ts circle, the diameter whereof will bea juſt quarter of an 
h, inch ſtorter than the diameter: of the Chamber bore,by 
th the Circumference whereof you may find out the bredth 
Mn of the plate ofaLadle that is he for ſuchaChamber bored 
Cannon, by the rule afore ſet downe how to finde the 
true breadth of the plate of any Ladle for any other peece | 
Ir intaking the three ffs parts of the cireumference there- | 
ic of, the length ought to be twice the diameter, and * | 

partsto hold at two times the juft quantity of corne | 


16 pouder. | 
Ne Example, | 
go | 
Mn Thediameter of the circle drawne for any Cannon | 

whoſe chamber-bore is 7. Inches, containeth 6. Z the ' 1 
7e Circumference whereof is necre 21. inches * and + | 
0 thereofis 12. * and ſo much oughr that Ladle to | 

bin beokchly, indi length 18. in the 3 parts. By this | 
t rule yon may make 8 Ladle for any rapred peece. | 
f Take this for a generall obſervation, thata Ladle 9. | 
s bales in length, and 2. bales in breadth, - will neare con- | 
q raine the juft weight in powder that the Iron ſliot for 

any peece weigheth. 

How 
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How to finde the height of the-Chamber,nd howes find the 
. the ett bn mngy. ply about the Chamber 
eeces | 
Ake a ſtrei nes nf ove, and bow theend there- 
of in the Some ſh as it-may goe through the 
touch-hole, thert pavi it tothe bortome ofthe bore in at 
yu. rouch-hole, and with any thing marke the wyreupon 
per pa by ofthe Merall, then meaſure by your rule 
ans Lawh - wyreisfrom the ſtroke co _ _ <q 
noo bee. wb  apane, t 1t up ſo as the bow- 
- end may wes the! Glitter, an make another 
marke on the ſaid wyre hard by the upper part of the , 
merall, round about the Chamber, the which abated. 
from the firſtftroke tothe loweſt end, the remainder is 
the Diameter ofthe Chamber bore in that place. This 
needeth no example. 


To know whether the carriaee of your peece be truely 
bord, and how to make them for any peece, .. 
MEalore _ ſength of the Cillinder of your Gunne, 
My plankes of your carriage ought to. be' once and 
 ahalfe hae length. ' Alfo eſe the Diameter,and the - 
ankesat theforeend ſhoaſd bee in depth 4. times che 
ameter, and atthe'end next the gronnd ewo times * 
- the Diameter, and inthicknes once'the Diameter. 


iz « How you may finde whether apecce have any flawes, 
| cracks, or honey-combes. 
A Feer you haveclear'd tfer, put a uſtall ſearcher made 
oftwo or three ſprings, with points, like great pin- 
heads bending outwards, whi Ob beat bended toge- 
ther with your hand, untill it will enter into the Peece, 


and 
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and put up to the touch-hole,or botrom ofthe Cilinder, 
turning itround in putting it in,and pulling it 6ut of the 
Chace z and ifany honey-combes be therein, it will ticke 
with the poynts therein. Alſo in aSun-ſhine day with 
a Looking-glaſſe, the Sun-beames may be refleted into 
the Chace,as that the flawes,cracks, and honey-combes 
may be diſcerned. Bur if the Sun ſhine nor, a waxe-can- 
dle put upon a halfe pike will alſo ſhew them : Ifno 
flawes be found, proceede to her proofe, burifany be 
therein,the Peece 1s indeed very dangerous both in fie- 
ring,and loading ; and if it can poſſibly be prevented,nor 
tobe uſedar all,but with great care and good reſpett firſt 


had inher proofe. 


The allowance for vent, comparing the height of the ſhot 
with the height of the bore of the Peece aſſigned. 
MAW Gunners hold, that a quarter ofan inch ſpace 

betweene the Bore and the Buller is vent ſatable for 
all Ordnatice,and not roo much,nor toolittle.But others 
maintaine Z part of the Diameter ofthe Peeces Cilin- 
deris more properand correſpondent for al ſorts of Pee- 
ces whatſoeyer ; take which you pleaſe. - 


To diſpart a Peece of Ordnance. 

f [$54 iſpart a Peece,is robring the mettall at muzle c- 

uall with the metrallat the baſe ring : In true foun- 
ded nce, the halfe of the Diamiter of the Cilin- 
deris her diſpart: alſo you may put a priming Iron(luch 
aone asI ſpake of before, with a Spring and Tranſome) 
into the Touch-hole, to the bottome of the concave 
there,and putring downe the Tranſome hard upon the 
ſuperficies of the metrall of the baſe ring, which refting 
there,apply the inſtrument to the muzle, and placehim 


upon the lower moſt edge of the concave FP, 
F a 
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and raiſe your diſpart from the Muzle-ring as high as the 
Tranſome, ſo you have laid rhe metrall at the Muzle in a 
Horizoncall line with the mettall at the baſe ring. But 
for niceneſſe I would make another diſpart upon the 
Trunnions, which may be thus done, Lay a peece of ſoft 
waxe upon the Trupnions, and let one raiſe it 1n height, 
meane, make it longer or ſhorter, untill that the mettall 
atthe top of the baſe ring, the waxe betweene the Trun- 
nions and the diſpart on the muzle ring, be all three ofa 
preciſe height, and in an equall ſtraight line dire@. 

If I were to firea Peece of Ordnance at a marke , to - 
paine creditindeed thereby, I would have a twine ſilke 
thread that ſhould rouch both the tops of the Diſparts, 

- & cometo the upper part of the baſe ring upon the midit 

' thereof, by which thread I would diret my Qrgdnance to 
the marke many degrees better, | 2 

. Icould wifh that the Diſparts ſhould be skrew'd jnto 

the muzlering ofthe Peeces,; -that-it might bee uſed to 

that purpoſe, and had alwayes:inreadinefle belongjng ro 

the _ Grmng, and upoa any occaſion taken; out, 3t 

cature. 2 W1F0 IM S617 51 
P Alſo I could adviſe the Sea-gunuers; upap ſome occali- 
ons to uſe diſpartsbetweene the Trunnions of their 

4s in the Peeces, made. ofa juſt heights of purpoſero ſerve there: 
"415is let rhembe tyed about the Neece with. a twine, becauſe 
ft Spring»elfe at every thotthey will bee to ſecko, when upon the 

"5 ſuddainethey ſhould aſe, them which Ican by good ex- 
wicze wee PETIENCE ſpeake, they willmnch availe, and ſtand youin 
gh, be- great ſtead, I couldexprefſe divery other wayes co dif- 
nga ele art a Peece., but theſe heing ſafficient, 1 hold it need- 
why, pony = tive, and fill $his litdle treatiſe with wnne- 

nſtruftions. 166016 By | ; 


Warre. ceflary 
T.0o 


T he Compleat Cannoniere; * 25 


The Geometrical finding the Diameter for the weight of 
any ſhot aſſigned. 


| CUppoſc your thot. bee one, two, or three pound 


weight of merall or (tone aſſigned, if of one pound di- 


. vide the Diamerer into.4. parts, and five ſuch parts will 


make the Diameter ofa ſhot of the ſaid metall or tone, 
ro karr ahoa, + juſt two pound, 

Divide the Diameter of a ſhot weigheth juſt 2. pound 
in 7. equall parts, and 8. ſuch parts will make a Diameter 
of a ſhot of 3. pound. And divide the Diameter ofa ſhot 
of 3. pound into 10. equall parts, and 11. ſuch parts ma- 
keth a ſhot of 4. pound. 

Divide the Diameter of a ſhot of 4. pound into 13: 


. parts, 14+ ſuch parts will make a Diameter for a ſhot 
ound, nd 


of 5. 

ind ſpdividing cach next Diameter into 3. parts, 
equall more than the next lefler was diyided into; and ir 
will with one part added froma Diameter of a ſhot, that 
will weigh juft one pound more: So you may pro- 
ceed infirutely increaſing, or decreaſing by raking one 
part lefſe then it is appointed to be divided into. 


To tertiate @ Peece of Ordnance. 
Here are three differences in fortification of each 
ſort of Ordnance, be they of Cannons, or Culve- 
rings z: for they arecither ordinary fortified, leſſened, or 
double forrzfied, as legirimate Pecces, baſtard Peeces, or 
exrraotdinary Peeres. For the Cannon double forrified, 
hath fully one diameter in thicknefie- of metail. ar her 
Touch hole, and *2 ather Trunnions; and: 7; at her 
muzzle. And thelefſened Cannons have at their T onch- 


hole but * and at the Trunnions 7 andat the muzzle ,; 
F 2 whereas 
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whereas the ordinary fortified Cannons have }- at the 
Touch-hole, and'3 atthe Trunnions,andjat the muzle. 
Now all the double fortified Culverings, and all leſſer 
Peeces of that kind , have one Diameter, and {at the 
Touch-hole, and-*2 at the Trunnions, and; at the 
muzle. And the ordinary - forified Culverings are 
fortified-every way like the double fortified Cannons. 


And the leſſened Culyerings like the ordinary fortified 
Cannons inall points, . 


The differente betweene the common legitimate Peeces, 
and the baſtard peeces , and ——— 

Ommon or legitimate Peeces are ſich Ordnance, as 

havea due length of their Chaſes, proportioned ac- 
cording to this height of their proper bores. Baſtard 
peeces are ſuch as have ſhorter Chaſes than the propor- 
tion of their boredoth require. And extraordinary pee- 
cesareſuch Ordnance, as have longer chaſes than- the 
proportion of the bore allowerh : And theſe are called 
Baſtard Culverings, and extraordinary Culyerings, fo 
likewiſe of Saker and Faulcon. | 


T0 coole a Peece of Ordnance, when ſhe is growne 
-bot with overmuch flering. ' | 
F = cannot have time toreſther, becauſe the Service 
is hor, as it was with-us at Barges, in that caſe ſhe muſt 
be coold with ſpunges werin lee and water, or water and 
vinegar, or with the cooleft freſh or ſalt- water, - bathing 
and waſhing her both within and withour;: untill ſhee 
come unto her duetemperzbut if time would permit, reſt 
her one or two honres in twelye, and eoole her as before 


every eighth or tench ſhot. -p 
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Reaſons that cauſe « Shot, though well direZed, toerre 
in her charge, and to be either wide, ſhort. 
or over at the marke. | 
MAY accidents may make a ſhot to deviate from the 

aed'courſe, though well direted. As ifthe 

ſoule ofthe peece lyeth awry in the body of her merall 
Andiifthe Trunnions alſo be not duely placed diretly 
na Diagonal line with the Axis of the peece. If the plat- 
forme be unequall. Alſoifthe Gunner ſhoot without a 
juſt diſpart. Ifone wheele bee higher than another. If 
the naves be onelonger and wider than the other. When 
one wheele meetes with a ſtone to ſray it : or thatone 
wheelereverſeth in ſoft ground, and the other in hard. 
TheCarriage or Trunnioneares arc higher one than ano- 
ther, If the cariage be too wide, ſo that the peece lyeth 
not faſt therein, but ſtarteth in her diſcharge. If the ſhor 
benorequally round, the winde, if vehement, may ſome- 
whathurc, Theſlight ramming, leaving ſpace betweene 
powder, wad, and bullet, may alterher courſe. Theſe 
and many more, are true andinfallible cauſes of the 
tailing ofa ſhot atan aſſigned marke, yet the peece well 

ireed. 


The difference betweene ſhooting by the metall of 
© the peece, andthe diſpart. 


” Heir differences are uncertaine, by reaſon there are 

* ſeldom ariy coſtant proportion held in the founding 
eſpecially concerning the eminencies of their muzle and 
baſe-ring : for laying the peece direQly ro the mark, with 
herdnediſparr, and then take of that diſpart, and lay her 
by the merall, obſerve the difference with a ſquadrant , 
and you ſhall ſometimes finde that the peece will bee 
elevated more by the mertall than by the diſpart, _ 
F 3 > 
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five,yea ſometimes ſixe or ſeven degrees. And ſocon- 
ſeqently will the randons of the merall bee more than 
the randons of the diſpart , (which by the' table of Kux- 
ges ) mayforevery elevation be made certainly knowne; 
bur this rake for gn example, on the levell rhe merall 
rangeth nearedoublethe diſtance of the difpart in moſt 


Peeces. 
To knaw at how many degrees of mounture a Peece will 


convey her bullet fartheſt, calledher beſt Randon. 
Ji approved belt Arriſts of late rimes, maincaine 

with good reafon,thatthe ntmoſt degree of Randon 
is at or abont 24. degrees of the quadrant, nevertheleſſe 
moſt ancient authors hold 45.being the middle or meanc 
berween the levelland the perpendicular; namely , rhe 
halfe ofgo.degrees. Bur becaule the peece rangeth abul- 
letburt one tenth part of the utmoſtrandon as it dor!: al- 
ſoar 84. degrees of the eleyation, therefore irſtands with 
more reaſon, and experience alſo hath found.,thar theur- 
moſtrandon of any peece ſhould nar Fw charped 
&diſtharged)atg2.degrees,thehalfcof 8 4 | 
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Peeces. bore in inches Diameter, met.poand Powder. rhe Late. 


Canon Periof, . -* 10.12] 8 3500 3534 4+). 3- 


D.Canen Drake®'s | | 16 3000 lopound|,, 4= 
CulveriagDrake 52 | 16 2000 [5 277 om 
D.Cul.Drake, [45 6 re TT 40 


Saker Nrake, g= Yu 7 |: 19 ates | -1 TY 4s 
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Canon Roya!l 


Cannon TH 
De. Ca:noin 


Culverin} 


, 
De.Culvcri2g, 


Saker» 


Minions» 
| 


| Faulcon, 


| 
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A Table of Randons for the ſixe firſt poyntr 
' 1 of the Quadrant. 


44 421 4 5s 51Þ. 

Faukcones [37 51_637 795]_885| 893) 
Eaulcon. 550 935 1166 1254 I 309 O 
Minion 450 7 65\ 954 1026 1071 I 080 
Saker- 625.1062 1325|1425 1487 1500) 
D. Culvering. [725 1232 1 537|1653 1725 1740] 
Gulreing [750 1275 I59c[1710 17851806) 
Demi-Canon. 623 10621225 1425 1487500] 
Canon of 7. 675 1147.1431 1489 160611020 
Double Canon. [750 1275/1 G60[17 10 178511800: 


The uſe of this T able. "6 
Elrit, by this Table, having reſolved upon the poynt of 
mounture, looke againſt the name of the Peece, and 
right under that poyntin the common angle, you ſhall 
find the number of paces of her Randon ſought. 


A Table of the proportion of right ranges 
| endfirft what a eh, is. 

Aint Range in any peeceis indeed fo farre as the 
Bullet is carried violently in aſtraight line, which by 
ſome Gunners of theſe our moderne times, is by them 
properly called the Right Range. This kind of ſhooting 
15 ſofarreas a marke is within the ſtraight line ofa[Peece, 
which for ſomeelevations and mountures is much more 
than for others: for thatthe niore a peece is mounted, 
the farther ſhe conyeyeth her ſhot ina right Range. 
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oA Table o f riobt Ranges. 


* 
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The uſe of this Table, wit h 
a plaine Example. 


[Caving found by experience, that 


at 60 de of mounture the 
peece aſhgned hot 200 paces in a 
rightline, and would know hbw far 


the ſame Peece- would ſhoote in a * 


ſtraight line being mounted to 10 
degrees, ſay by the Table, if 285, the 
number againſt 6 degrees,giverh 200 
paces, what will 354, the number 
therein againſt 10 degrees give? 
Multiply 354 by 200, the product 
will be 70800, which divided by 


- 285, produceth in the quotient 233 


paces, and 3745 parts. 
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A2 The compleate Cannoniere. 


Ofſhooting at randon at a Marke beyond the right line of the 
Peeces reach, or right range of thefhct, and of the dead 
range of any Peece at every degrce. 


£ þ He dead range confiſteth of the addition of the right 

and crooked ranges together into one , and hat cal- 
led the dead Range, whichis the whole diſtance from the 
plat-forme unto the firſt graze of the Bullets , whereby 
for the firſt fixe points of the Ganners quadrant, you ha- 
ving the dead range of one ſhor made out of any P eece; 
whethericbe of a Culyering, (which is berweene 30. and 
40. Diamerers of her bore in length ) by the range of 
numbers ſer againſt the letter S. in the Table hereunder- 


. neath z or whetheritbe ofthe quality ofa Eannon,(thar 


1s berweene 18. and 24. Diatnetersof her bore in length 
by theranke of Numbers fer againſtrthe letter C. in the 
faid Table Yyou may, having one ſhot, by that thot, and 
by. the rule of propottion, kttow rhe deadrange of any 
ether point o motintingſotght. | e | 
CUppoſea Culvering that ſhooteth level} 260, paces, I 

would know how farre ſhe would convey her ſhot up- 
on an Horizontall plaine,ſhe being mounted tothe third 
point of the Pe: Say by the rule 3. if 192. (the 
number againltS.) for the levell rangeinthe Table gi- 
veth 2032, thenumber under the third pol, what wall 
260. ary Multiply 2032 by 60, and divide that pro- 
dud by 192, and you ſhall have in your quotient 
2751152 for the number of paces ſhee will conyey her 
{kort, being fob mounted, 


The Table of dead Ranges. 


Rl 


| — 


- elr\[>i'1's [i415 [16 {Poinrs 
» [2392 (985 | 1623 | 2032 | 2185 | 2281 ' 2300 5 Paces, 
207 1958] 2600 | 1983 | 2135 | 2232| 2250 | Paces, 


Ta 


g 
- 
vi 


ſought. 


The compleat Camnoniere. 42 


To know how the range of his Peece increaſeth, oy 
decreaſeth from degree to degree. 
Irſt, you muſt finde by the table of right Ranges how 
much your levell right Range of your Peece is, which 
number of paces divide by 25,and multiply the quotient 
by 11., and the product will be the firft and greateſt di- 
greſſion, which is betweene the firſt and ſecond degrees, 
which divided by 40, the degrees contained betweene 
the firſt degree, and 42 the utmoſt Randon, and the quo- 
tient ſhewerh the number of paces that the ſhor ſhall 
looſe at every digrefſion , from degree to degree, to the 
laſt Randon,and contrariwiſe for the increaſing digreſſi- 
on from 4.2 degrees, the ntmoſt Randon downe to tlie 
fir degree. 
How to finde the right Line,or right Range of any Bullet 
for every elevation by any one right or dead © 
Range given for the Peece aſſigned. 
AS for example,you are toſeeke the right Range of 30 
*degrees for thar peece, whoſe dead Range for 3o de- 
greesis knowne tobe 2200 paces, by if multiply the ra- 
bular number of right Ranges for zo degrees, which 
are695 , anddivide the produtby 2150, the tabular 
number for 3o degrees in the Table of dead Ranges,and 
the quotient will bee 711 paces for the right Range of 
that peece monnred anddiſchargedar 3o degrees eleva- 
tion, 
| Another F xample. 
IJeppoſe thelevell right Rangeis given, and theright 
Range of 30 degrees ſought, ſay, if 19 2 the firſtnum- 
ber in the Table of right Ranges, give 695, the tabular 
number theroffor 30 degrees, what ſhal 197 paces give, 
the tevell right Range given be,mulriply and divide,and 
the quotient willbee 713 paces, for the right Range 


G 2 To 
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To finde how mnchof the Horizontall line is contained 
dire@ly under the right range of anyſbot. 

O finde what partlyeth under che right Range ar 30 
© degreeselevation,the right Range at 3o degrees by | 
the precedent example being tound roþe 7 13 paces, and 
the right ligne of (ixty grades, the complement of 3o be- 
ing 866,which multiplyed together, and the product di- 
vided by 1600, the whole ſigneleavethin the quotient 
621 322 for the number of paces lying directly under the 
right Range. 

T o finde how much of the Horizontall line lyeth nnder the 
crooked Range of aſhot made out of any peece of 
Ordnance at any elevation aſſrened.. 
T Hecrooked Rangeisſomuch of the courſe or way 
' astheſhor maketh asit goeth Helically between the 
right Range andthe natural motion,or before it maketh 
the firſt graze 5 And may be thus found by deducting 


of the levell diſtance contained aj, under the righc 


line,or right Range of any.ſhot.made (found by the pre- 
cedent Chapter) out ofthe dead Range thereof,found by 
theiChaprer before going. For the remainder will be the 
; paces,or Other meaſures lying directly under the crooked 
nge. 
To — 4g00dſhot in apeece not truly boared,and to know 
how much any peece will ſhoot amiſſe,the metal thicker 
of one ſide than another. 
Vppoſe a Cannonis ſaid tobee two inches thicker of 


"one {ide in her metrall than another, the diſtance to 
the mark yp 


poſe tobe 5ap paces.that is 2500 foor, the 
which divided by g foote,. the juſt length ofthe Cillin- 
der of the peece, yeelderh in the quorient 277 foore 2 
that againe being mo by : the ſuperfluity of the 


mercall being 1 inch,makes ſtill 277 Z, which is the truc 
deniand ſought, | 


To. 
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To remedy a Peece not truely bored, 


QEarchthe peece with an inſtrument ro know which is 
the thicker {idezthen divide the over plus of the metall 


in two parts,as before, ſuppoſe 2 inches, ſetting the diſ- 
part of your peece on that part to wards the thickeſt ſide 
ofthe peeces muzle,and bringing the middle part of the 
wetall at the baſe ring.to that diſpart andthe upper part 
ofthe marke all in one line, fire her,and withont queſtion 


-you make a very good (hor,care being taken in loading. 
If the thicker part ofher merall be above, then you: 


ooght ro make your d<ſpart one inch more: ifunder, one 
inch lefle. 
To chooſe a Peece to ſhoot at ſingle marke.the courſe 
alſo to be obſerved therein. 

Y my will Lwouldchooſe a peeceas I had formerly 
practiſedin, and well examined her qualities ;. and 
when came to load her, I'would not ramme home her 
powder any ching hard,buc very eaſie,leaft in raking fire, 
it ſhouldlye blowing firſt, and cauſe the peece to ſtart 
from her poſition,burt ler her be dnely directed by. a true 
diſparture, that the axes of herbore may preciſely re- 
ſpet the marke. And laſtly,endeavour heedfully to pre- 
vent all impedimentall accidents which: otherwiſe may 
happen,and give fire. 

Having found the firſt Shot faulty to the right or left hana, 

' over or under, to amend the next time,uand make 
an efjeFuall ſhot. 

] Fit were wide towards theright or left hand, I'would 

placemy eyeon the baſe ring at the nexttime , a little 
moreto the ſame ſide accordingly more or lefle ; if 1t 
weretoo high, dire@ thediſpart under the marke as 
much : if two Jow, lay ſome {mall ſtone, or other thing, 
onthe higheſt of the baſe ring, and by thatbring the dit- 


partand the marke into one with diſcretion. 
| G 3 How 
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How to plant Ordnance in ſecret and double Bate ryer, 
| | ſo they maynot eaſily be diſmounted. 


T- Hey muſtbe planted upon a platforme that diſcen- 
deth behind,that in their reverſe they may go under 
the yamure ofthe Tronier, the Tronier being vaulted, 
they muſt by tackles bee broughrup above the vamure, 
and opened,and fire given immediately at the opening, 
ſoin their reverſe will they be againeunder the vamure, 
and be free from diſmounring , ſo longas the furne- 
mouth and vamure is able to keepe fronf the ruine of 
Counter-batteries. . 

Take this by the way for a note, thata Cannon at 120 
Paces , will piercea wall or rampart, meanely ſettled, 
onely 10 or 12 foot, but incloſe ſandy ground,20,or 24 
foote deep : And that a Cannon may being well fortified 
"__ diſcreetly managed,be diſcharged 100 times inone 

ay. | ' FY 
Note that a Cannenwith one ſhot will ruine. more 
thana x00 hods ofearth can repaire. | 

Furthernote, thar 1000 ſhot made out of x5 Can- 

nons will raine more than 1 500 ſhot can do out of made 
out of 5 Cannons : And lefle can theenemy repaire the 
firſt than thelaſtzfor a Cannon ſhot made every eighth - 
part of an houre.,at 100 paces diſtant, will make as much 
ruineas twelye men can keepe in repaire. 


To make aſhot in the night at « marks ſhewed you 
- inthe day,how topreparefor it, 


JWoutd frſtlay the Peece preciſely to the marke 'in the 
*theday, then with achalkeline, dipr inGum-warer, I 
would {trikearightline on the upperpart of the merall, 

from 
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from the breech to the muzle, upon which I would ap- 
ply a good Magnericall needle, or flye with achart exat- 
ly divided, and note the interſection ; then from the end 
ofthe line that was marr, or ſtricken upon the mertall, 
[let fall plumbe lines upon the platforme, and at the pla-. 
ces where they touch, I knocke in at each a ſmall nayle. 
Laſtly, with a QuadrantT obſerve the elevation of the 
concave, orelſe with ſome ſtaffe rake the perpendicu- 
lar height of ſome marke made inthe metcall as well at 
thebreech, asat the muzle above the ſaid two nayles: 
and ſo you may againe lay the peece thereby, alwayes to 
have the ſelfe-ſame poſition, and ſoſhoote as certaine 
. at the marke by night, as by day. 


To tute 4 goodſpot at ar Enemies light in a darke Niekt, 
*.  nothbaving any Candle, or other light by. 
F Wouldli tewopeeces of match, the one as much 
longer as the other, as the quantity of the diſpart of che 
peece, and ſet the longer upon the upper part of the 
Muzle-ting, and the ſhorter upon the baſe ring, till tra- 
verling and quoynmg thepeece, untill I haye brought 
the light of the Enemies, and the lights ofthe two 
matches all three into one line, and ſogive fire. 


To order « Feece, to make a 800d ſpot at a moveable Marks, 
444 afbip under ſayle,Boate rowing,or Horſman ridings 
FAkea peece that will reach the Marke in-a {treight. 
Hine ;/- then obſerve how the Marke moveth : Next, 
note the winde ititblowes much , whether {ide-wayes, 
with, or againſt you, and accordingly take advantage : 
Then withghe difpart conſidered , obſerve ſome cloud, 
or marke, or point of land that ly*th in the courſe of his 
motion, and when according tothe ſwittnells _— 
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heis comeſoneare tt, as I: nel: the ſhot and hee may 
meete at the Marke, Igive fire : wherein remember this 


ſecretof Nature, chat any Peece will-ſhoore farther from 
Sea tO Land- ward,than from Land to Sea-ward. 


To ſhoote at a Squadron of men, and what Peece 
#0 chooſe. 


Ccording to the diſtance, I would chooſe a Peece 
that inaſtreighr line can reach the marke; be it with 
Demi-culvering, Saker, or Faulcog, and plant my peece 
if 1 could paralel| ro the Champion plaine, thar _ 
may range toſhoote at ry pron; gbr, unlefſe ro” 
be ſtony ; for then would place my ſhotſhort © uw; 
thatgrazing amongſt the ſtones , the ſtones may ſpoile 
them more than the ſhot of it ſelfe can doeby mach ;but 
1innocaſe would I ſhoore wide, or over them _ that 
werebothloſſe, and foule ſhame for rhe Ganner. '.. - 
 Toſhoote farther than oriitraary i ior one and the flea 
mtu like rameey of powder andfine.. 


Twill gently pur home the powder, and wad hola 
accordingly, then the ſhot bein ne notvorl 

leather, okam,or fachlike,, tofill doſe the:com 

CR te Genie 

dhe, unge  moifinel with To 3a 9" 


thevacunt Ullinder ,' and ame 
itſhould nortreverſe in the diſhargy:: 
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| To refine Salt-peter wet, 

il Ake what quantity of Salt-peter youpleaſe, andput 

= theſame intoacleane Caldron,and put thereon alit- 

Refaire water, and boyle them together unrill it raiſe the 

Kumzwhich take off, and keepe, and ler it congeale and 

ſhoote in coolers, as ar firſt it did, and what remaines, 
boyle againe with more cleere wateruntill ir congeale. 


To know if Salt-peter be well refined. 
-F"Akeandlay it ona board,and pur acoaleunco it, if it 
,,* raiſcan azure ſcum, it is yet greafie,if it leaves pearles 

irisyet earthly : butifit burne intothe board, andleaye 
othing but a blacke colour, and riſe with a long flamed 
We ventofity and exhalation, iris well refined. 


Severall wayes to know whether powder be decayed 
| or no, whether by moyſture or age, in 
= ... part or in whole. 
AT is the pradticke. part of a Gunner really to know 
Pl outier, and whether it bee decayed or not , by 
107-corruption. And there afe eſpecially three 
7 ayesto finde the ſims. The feſt, by bad i 
Ie ſecomdby the feeling, and the third and (ureit by 
-"Hering it. By ſig ifir bee notblacke and darke, but 
bright, and inclining to a blewiſh tawny colour. By fee- 

i ding itinthe fiſt, ifit run through the fingers 
 nicklp,and ayoydeth the handling, and cling not roge- , 
her. Byfre, iffired, it riſe quicke, and ſpread in a mo- i} 
* gnenc, ſmoke litcle, but _— inaclcare flaſh;unto _ #4 
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adde further , if it leave no feezes, but carry all away, 
the powder is good, or elfe the contrary may bee 
judged. | 


" Torenew pownler decagedin part. 


(JFtcncimes in Forts, but moſt common and uſtall 
arga, powder gathereth humid yapours, whic 
will in ſhort time deſtroy theftrength and vigority chere- 
of, and makes it of little, and ſometinies'of no uſe, 
without omit 5 And ſometimes/it may decay by 
age. | Let therefore the Gunner firft prove the powder 
by fire; andifitmiake a flame with a long taile, chat is, 
it it ſleepe in its burning, more or lefſe, then for every 
hundred pound of powder, adde foure'pound , or (ixe 
pomid of refined Salr-peeter,mixing thera well rogether, 
and put them to bebearen and wronght for the ſpace of 
threehoures, and then moyſtning, corning, and drying 
- the ſame, as aforeſaid, proving itin meale dryed, how 
it will riſeby fiering; and ſo doing, the powder.may bee 
made ſerviceable, if the coale be not corrupted. 
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To renew powder totally decayed. 
Fitbe wholly decayed, lay a Rayſon frayle, or mar 


inthe bortome of a byckmg-tub, upon a fagot made 
of purpoſe, orlathe, ſer onedge, to keepe the mat from 
thebotrome, and put mſirawlayd crofle-wayes: upon 
which poyre the decayed powder,  and' warme water! 
being put thereon, and let it ſtand and ſoakeren or twelye 
houres, that all the Salt-peeter may bee affuredly diffo!- 
yed: then [et ont the 15quor ta p which conpeateroPeter,. 
and thereunto adde a due proportion of Cofes and 9nl- 
Pure, and make itinto powder, as is formerly taught 


for 
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for the Coles and Sulphure diſſolving, will remaine 
the ſtraw, fraile, or mat, * 


OP * ' [193506 J} 
: To make powder that ſhall not waſt with time. 


T Ake what quantity of powder you will, and mixe it 


ty | wah Aquevits, and make it up in balles, and dry 

C then wellin the Sunne, or in a warme place, and keepe 

= chem in an earthen pot well glazed, untill you haye 

e, cauſe to uſe tk2m. This 6950. will not decay, nor 

9 waſte with age. .. 

er STEEP | | 

15, Topreſerve powder that is good, and keepe it 

ry fromadecaying. «© * | 

XC PWould adviſe every Gunner tochuſe the dryeſt place he 

Tr, canpoſſible, to keepe his proviſion and ſtore of powder 

of ity andeyery fortnight or three weekes at the moſt, to 

'g turne his barrels upſide downe, fo will the Peter bee dif- 

W perſtin every place, and be inevery partalike, otherwiſe, 

ee ifitbeletftood long unremoved, the Peter will ( as na- 
ture forceth-3t to its proper element) deſcend for the 
moſt parr, tothe bottome of the Barrel], and the upper 
part will want, and be much weakened,and in rime quite 

| decay, and tooſe its: proper yertue-: for one ponnd of 

IC powder in the bottomeofany Caske, with long ftan- 

Ee . ding,willhave more ſtrength than three at the top. - 


n Alſoit were gooddiſcretion after you haye pur your 
N. powder. in Cartredges, to barrel] them up, and ' fome 


hkervi ro placeall thoſe Cartredges that you keepe and 
maar for your peeces, when they are hot, by themſelves, 
thatyoq ::;have them to hand, when need requires. 


| Ha Te 
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timgs ©oqume them., 8s aforeſaid. I would adviſe you | 
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To make extraordinary Match tofire Ordnance. 
Ake as many threeds of grofſe Cotten yarne, as hath 
not taken Salt-water,and worke them bobbing-wiſe 
of 2 compleat bigneſſe,and boyle them 1n Salt-peeter wa. 
ter,and Ginkes) them, and rowle them ona table, where. 
on mealed Peter and Sniphure is ſpread: then draw them 
through the palme of your hand, and dry them well. You 
may doe italſo with cotten match. 


\ To make amatch will reſiſt fire and water. 

Ake Salt-peter refined one part, Sulphire 7 part, and 

put them intoa pot with 3 part of Camphiere mea- 
ted with the Sulphure, and one part of fine mealed quick 
I ime,-. with ſo much linſeed oyle and alittle liquid ver- 
niſh to temper them well together. Then take of. Cot- 
ton bobbing match, as bigge as your little finger, and 
put irintothe mixture to ſoake over a fire untill it bewel} 
umbibed, and have ſoaked up the moſt part of the liquor, 
then take the feezes or remainder, and put them into 
thepalme of your left hand, and with your right draw 
the match through it twiceor thrice, claſping cloſe your 
fiſt, ery phe onn ang ag bh Wi ſubſtance of it there. 
mto! ituponaline,an it for ſpeciall uſes, 
for Vaults, Mines and moiſt arbor, Fr 


To make a very violent match. 

T Ake two ounces of powder, foure ounces of Peter, 

twoounces of Aquavite, diffolve them over a fire, 
and put inyour cotten-match,and ſoake itup: if you im- 
bibethe feſiſls for yourfockers therem, it will begvery 
proper ;you may rowle and rab them in meale powder 
upona table dry, and keepe them in a dry plate, and it 
will be for your purpoſe, | of 


© 
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$ICLICLCSSTPTTHSCLHTHUUCTHISS 
Of Fire-workes. 


To make certaine Fire-workgs, very neceſſary bath 
for Seaand Land-ſervice. 


T7” arme Pikes, to defend a Ship,or breach, or toen- 
terthe ſame, or to ſtickein the ſides of a ſhip, or 
other place;take ſtrong canvas,and cutit inlength abour 
a foote,or 14 inches, and (ixe inches high in the Center, 
and let the ends be both cut taper-wiſe, then faſten the 
canvas at both ends with ſtrong twine,and fill it with this 
recelpt. | 
Powderbraiſed 8 parts,Peter in Roch 1 part;Pererin 
meale 1 part;Sulphur in meale two parts, Rozen Roch 
three parts, Turpentine I part, Verdigreaſe > part,Bole» 
armonicke # part, tbay ſalt} part, Colophania # ua 


- ArſhickeF part, mixe them very ſuently rogether, 


trye them 1n the top of a Braſſe Candleſticke when the 
firedothburne furiouſly with a blew and greeniſh co- 
lonr, then fill the canvas,and rowleit over, being firſt 
armed with ſtrong twine all over, with thisliquid mix- 
ture molten ina pan, Pitch 4 parts, Linſeed Oyle 1 part, 
Turpentine * part, Sulphur 1 part, Tarre 7 part, Tal- 
low one part;and as ſooneas this is cold, bore two holes 
ineach ofthe ſamenext the Iron an inch deepe , with a 
ſharpeIron Bodkin, filling the ſame with fine bruiſed 
powder,and putting in every hole a little ſticke of two 
inches long, which are tobe taken our when yon would 
Gre tlie ſame;this compoſition will burne furiouſly. = 

-*** And remember youcur off the ſtafte ſome three 1n- 
chesfrom the worke, and put _—_ a bralle ——_ jt 
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7 5 | The Compleat Cantonere., 
of five orſixe inches long, and thencattheend of your | 
ſtaffe to fill the ſocket, for 'when you fire your worke, 

you may ſtickit 1m the ſide of a ſhip, and pull the ſtaffe our 

againe,ſo will nor the work be fo ealily avoyded, as when 
the ſtaffe was on,and hangs at length, becaule the very 
weightof the (taffe and length thereof, will be a meanes 
ro weigh downe the work, or that the enemy may come, 

and thereby pul it ont, or beate it off quickly,let the cc n- 

poſition and worke comainein weight about 7 pour us, 

then will it doe execution,and worke a better effeft, r an 

' iFit were of lefſe weight,by much ; by reaſon the compo- 

 ſitionelſe wouldbe waſted, before it comes toeflect its 
EXECURtON. | 

Toburne the ſailes of Ships a pretty diſtance,or ro 
fire thatch'd houſes, Corne-ſtacks,or any other cumbu- 
ſtiblemarrer apt to burne, when you cannot come to 
theſame x- it 15 good to have certaine ſtrong Croſle- 
bowes to bend with racks or gaffells, and ſo ſhoote Ar- 
rowes armed at xii wich wild fire, made of the 
compoſnaon as above, & about three inches in-length,6c 
ene mchand ahalfe inthe Dramiter,tapred Sol 
| r3:or you may have long bowes, but then ler your 
arrowes be alſo longer, which for divers fervices may do 


To charge Trunkes. 


T Ocharge Trunkes toſhoot little Balles of wild-fire, 
” exther to offend ordefend, you muſt firſt charge him 
with two inches of good a” er, and then with a; Ball 


- oftwildfirealittle lower thanthe concave ofthe Fmank, 
*  zttheBallbebored throughcroſſe-wayes, aud: primed 
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full of fine powder. Laſtly, with ſlow receipr, then with 
porch a Ball againeas aforeſaid , untill yog 

ave filled the fame within 2 of an inch of the mouth, 
which - would be filled up with fine powder and receipt 
mixed together.Some doe ule to have at the mouth two 
Iron ſtirs to ſticke them in the fide of any thing, or to 
defend anes ſelfe from the enemy from taking itoff with 
2 thruſt while they doe execution. . 


To make the Ball, 
He Ball of wild-fre muſt be thnz made, Take un- 
twiſted march, tow,and hempe, the which would be 
moyltned in 4quawvita, or boyled in Salt-perer wa- 
ter; then take of bruiſed powder ſixe parts,of Salt-peter 
onepart,of Brimſcone tinely beaten,cone part, of coale 
made of light wood moyſtned with a little linſeed oyle 
and turpentine wrought together,one part : then lay the 
tow,or okam abroadin thickneſle of rite back ata knite, 
andas broadas great Oyſter-ſhell, pur into the fame- as 
much 2s youcan graſpe together in your fiſt, and tying 
the ſame hard with a packe-thread, coate it oyer wi 
molten brimſtone , and when you would.uſe the ſame, 
boreit through with a Bodkin,and fill the holes full of 
fine powder bruiſed. 


To #take Bullets of wilde-fi, re #8 ſhoote ONE. 
''', of & Trunke, which will be as 
hard as a ſtone. 


Ta Re Salphure in mealeſixe part, -of Roſenin mealer 
ſixe parts, melting the ſamein ſomeport overaſlowt 
fire:then take ſtone pitch one part, of hard waxe one patty, 
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#2. Jak f Compleat Cannoniere, | 
of Tarre Spart, of Aquavite # part, of Linſted oyle 4 
part,of Verdigreaſe} part,of Campheire ? part,melting 
all thefe together. Likewile ftirre into the ſame of Pe. 
ter inmeale two parts, and taking it from the fire, 
put thereinfoure parts of bruiſed PIT working the 


ſame well together in your hands, and rowte it 


round of the Dae you meane to make your balls of, 
boring two holes through the ſamecrofſe-wayes, which 
muſt be primed with bruiſed powder. Theſe balls being 
, cold.will 


grow very hard,and fired will burne furiouſly. 


To make Hedge-hogges. 


'T © make Hedge-hogges,or Balles, you muſt fill them 
'Z with the fame receipts youdoe your Arrowes, and 
Pikes,and let them be five inches inthe diameter, and 
well armed with twine before you coat them, and after 
bored two holes, and primed with fine powder : then 
patin two fticks, and uſing them, pull them our againe, 
andat the faid holes fire them. The ſpikes ends of Iron 
muſt bee like Deaths arrow heads, five or ſixe ſtirts a 
peece, to hang inthe ſayles, or ſtick in or upon any place 

:and remember inthe arming, to; leayea nooſe 
tothrow him being fired, out of your hand, 


To make Powder pots. 


'1J=* are made of blacke Potters clay, or thick glaſſe, 
© round Bottles with cares totye marches, lighted ar 
-b6th ends, the pots orglaſſes are tobe filled with drye 
fine mien chro m_ the decks,or other where, 
much prejudice the enemy, and many times 
firetheir owne powder-cheſts, " oF 


To 


 Thcaph Conti > 
_ : 2154 199) 2: -'Ts nuke Powdervft. | , 


* 
SEITIASE IT 


| A oc iſt of throe boords, WaykF 
naylod 


rogetber liketheridging of a houſe, and one 
-Iongerand beodder tothe bosrame; there : 'berwene 
wich threeboandepneyourGareredge, thenmake irup 
likeaSea-cheft, and fill it with ſtones, nayles, and whar 
ſuchlike you will: then naile thecover on, and the ends 
to thedecks, in ſuch a placethat you may fire rhe pow- 
6217 Ga throbgha holemadeto Bt a Piſtol! int 
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molten ona flow fire, -and one quarter of a pound 


of mealed powder pat thereto b racgiynr-rug and 


thecodlingpatchree ounces of C ,» wkxing 
them well together ; to which Rocker one pomnd of molten 
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true reavte of 4 compeſtion that will burne and 
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=Ake Maſticke halfe a d white F rankit Guck, . 
Gumme, Sandrake,Quicklime,Brimſtone,Bicumen, 


Cimphice . and ofthedeſt anddryeſtGun-powder, of 
each ofrheſe onepound and ahalfez Rozin one pound, 
Salt-perer 
gether, and you have your defire, 


foure pounds and a halfe, mixe them all to- 


\ Receite of, aCompoſ tian that will burne under water. 


AkeBrimftone one pound, Gun-powder- tops 
ces, ofthe beſt he 0” IONS ger, one 
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Sda halfe , Camphire, beaten with Sulphur and Quick- 


filver ; mixe them-well cogerher with'ogle of Peter, or 
for want of it, let it be Linſeed oyle boyled, unill it will 
ſcald a Feather : filla'Canyvas ball with this Compoſition, 
armeir, and ballaſt it with Lead at the borttome ; make a 
title vent artherop;/:fire it well;z; and caſt irinto the 
water, andÞyou ſhalt finde thei experience worth your 


labour. ; 56g 
A Receite of a Compoſe tion that will kindle with 
HOY: HEINE (the Wafeyt io SN 0 OFESL 2 1 
T Ake of Oyle of Tyleanepound, Linſeed-oyle three 
pounds, oyle of yelke of Egges one pound, new 
quick-lime eight pounds, 'Brimſtone two pounds,Cam- 
phire foure ounces, Bitumen two Ounces ; mingle all 
-rogerher very:well, and you ſhall have jour deſire. 


How to now thejnſt time or boure, that any quantity of 
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der, and abont it lay thereſt ofthe Match in holl 


OW 


or rtitming , ſo that one part of it touch nor another, 


and fire it. 


For Fire-pikes 4 pounda 


Powder bo pound. 
Peter-rock 5 pound. 


und.2. 
” I mag 
GOYIC'T pount 
Summe z 9 pound, J ounces. 
"_ 


For Arrows 2 dozen, each 1 


Ps: 2 pound. 


Roch.pere 


For coating. 
- Sulphur 5 pound. 
Peter-Roch 2 pound. 
Peter-meale 1 pound. 


I yard of Canvas & marle. 


S 


Foradozen 
of 4 ponnd a peece. 


Sulphnr 3 quarters ofa pound 
Rozen 3 quarters ofa pound. | 
rhalfea poun 
Perer-meale 3 qua.ofa pound | 
Summe 15 pound quarte 


Serp. powder 9g pound. 


umm 9 pexnad:. 
$ wetworks 


peece for one dozen." \ 


| Powder 48 pound. 


Peter-roch 16 pound. 
Pitch 2 pound. 


Rozen 2 pound. 


Turpenrine 8 pound £. 


| Linſeed oyle 1 pound. 
Trajne-oyle 1 pound. 


Same totall g0 pound 7 
For Coating. 
Pitch 14 pound. 
Rozen zpound. 
Sulphure 8 pound. 
Canvas 4 yards. 
Small Marle 3pound. 


Summe 31 pound, *. 


| For 1 dozenof pors,cach 


one I pound, 5, 
Corn-powder 1 pound 7. 


Sulphure 3 pound. 


' Peter-roch I pound && £. 


Summe 15 pound. 
For Capping. 
Canyas 1 yard. 


| Okam + of a pound. 


Sulphure three fourth 
pound. 


packthred x Ounce. 
| Simel pound,g Ounces. 
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